A cross-sectional population-based study was conducted to identify the prevalence of common mental disorders and verify the association with chronic non-communicable diseases (NCDs) and the self-reported number of chronic diseases. The 
Introduction
In recent decades, studies in psychiatric epidemiology have provided valuable information leading to better knowledge of the natural history of mental disorders and the identification of groups at increased risk, thus forming the basis for policy and treatment decisions in mental health 1 .
Much attention has focused on the association between chronic non-communicable diseases (NCDs) and psychiatric disorders. Various studies point to a higher rate of psychiatric disorders in patients with physical illness 2, 3, 4, 5 . However, many studies on this association have focused on major depression 6, 7, 8 .
Sub-clinical psychiatric syndromes, in addition to the so-called major psychiatric disorders, are known to pose a high individual and social cost, since they are associated with disability, work absenteeism, and increased outpatient visits 2, 4, 5, 9, 10 . Thus, in light of the additive role of psychiatric morbidity in relation to the disability caused by physical illness 8, 11 , there is an urgent need to include such syndromes in this investigation.
Common mental disorders, a concept that includes non-psychotic depressive, anxious, and somatiform disorders, is a broad diagnostic category widely used in epidemiological studies 1, 12 .
The spectrum includes sub-clinical conditions in addition to major psychiatric disorders, thus allowing a more complete view of the community's mental health status.
Previous studies in various countries point to factors associated with mental disorders: female gender 2, 3, 11 , marital status (divorced or widowed) 13, 14 , low schooling, low income, and low social class 10, 11, 13, 14, 15 , regions with great socioeconomic inequality 16, 17 , and stressful life events 14 , among others.
The objectives of the current study were: (1) to evaluate the prevalence of common mental disorders in individuals 40 years or older, who are more prone to presenting NCDs and (2) to identify the sub-groups of this population with the highest rates of mental disorders.
Methods

Study type and target population
This was a cross-sectional study conducted in the urban area of Pelotas, Rio Grande do Sul State, Brazil, with a population of 340 thousand, of whom approximately 114 thousand are over 40 years old 18 .
Sampling
The current study is part of a larger project, the aim of which was to assess the health of adults 40 years and older in the city of Pelotas. Due to the multiple study outcomes, the estimate with the largest sample size determined the number of individuals needed for the study (1,440 individuals) .
A representative sample of the target population was obtained by multi-stage sampling. From the city's total of 418 census tracts, 48 were randomly selected for inclusion in the study. Next, the blocks in each tract were numbered so that one each could be selected as the point of departure for selecting the households. In each census tract that was included, 30 households were randomly selected: from the initially selected household, we "skipped" the next, and the following was selected, and so on until completing the necessary number of households. Finally, one individual per household was selected to participate in the study. If the selected person was not found, three attempts were made before defining the case as lost.
Instruments
• Common mental disorders
Common mental disorders were evaluated by applying the 20-item version of the Self-Reporting Questionnaire , an instrument first applied by Harding and validated in Brazil by Mari & Williams 19 . In addition to detecting so-called "major" mental disorders, the SRQ-20 also identifies sub-clinical spectrums, which are highly important because they are associated with functional and social impairment 1, 12 . The cutoff point adopted here was 6 for men and 8 for women (with 83% sensitivity and 80% specificity), as suggested by the author in the validation study for the Brazilian population 19 .
• Socio-demographic and behavior variables The socio-demographic questionnaire collected the following information: gender, age, marital status, education (complete years of schooling), socioeconomic status (according to the Economic Classification for Brazil of the Brazilian Association of Population Survey Companies, ABEP; http://www.abep.org, in which the highest-income level is "A" and the lowest "E"), and work status.
The following behavioral variables were assessed: tobacco consumption (number of cigarettes per day), alcohol consumption, and sedentary lifestyle (< 60 minutes of physical activity per week).
• Chronic non-communicable diseases Interviewees were given a list with the following diseases: heart failure, arterial hypertension, bronchopulmonary diseases (asthma, bronchitis, or emphysema), back problems (lower back pain or slipped disc), joint diseases (arthritis or arthrosis), bursitis, and diabetes mellitus. Two types of variables were produced with this information: an ordinal quantitative variable, representing the number of diseases reported by the individuals, and eight dichotomous variables, indicating the presence or absence of each disease individually.
• Use of medication Subjects were asked about the number of medicines they had taken in the previous two weeks. The resulting variable was coded in three categories: none, one to three drugs, and four or more drugs. The use of four or more drugs was considered polypharmacy.
Procedures
Thirty university students enrolled in health-related courses were trained to conduct the household interviews. The training consisted of one week of activities (20 hours) with a discussion of the project's methodological and logistic issues, through role-playing and debates on various difficulties.
The pilot study, done in a census tract not included in the sample, allowed checking the sampling procedures and clarification of doubts related to the interview. Data were collected from July 2004 to June 2005, so as to avoid seasonal variations.
Data analysis
Data entry used Epi Info (Centers for Disease Control and Prevention, Atlanta, USA) with dual keying-in and subsequent consistency checks. In cases identified as inconsistencies, first the questionnaire was checked, and when the doubt persisted, the interviewee was contacted by phone to clear up the doubt.
Univariate analysis was used to obtain the prevalence rates for common mental disorders and NCDs, as well as to characterize the sample as to the socio-demographic and behavioral variables. Prevalence of common mental disorders was adjusted according to the SRQ-20 sensitivity and specificity for the cutoff point used here (83% and 80%, respectively). Associations between common mental disorders and the independent variables were verified with the Pearson chi-square test.
In order to identify and control for potential confounders, Poisson regression with robust adjustment of variance was performed, according to a previously established hierarchical model ( Figure 1 ), with the following disposition: sociodemographic variables at the first level, followed by behavioral variables at the second, NCDs at the third, number of drugs used at the fourth, and common mental disorders as the outcome. Based on this initial model, two model variants were tested: in the first, each disease was considered individually; the second considered the total number of NCDs reported by the interviewee. Only the variables showing p < 0.2 remained in the hierarchical model. Stata (Stata Corp., College Station, USA) was used for the statistical analysis.
Ethical issues
The study was approved by the Institutional Review Board of the Catholic University of Pelotas.
Results
The sampling process identified 1,440 individuals, of whom 113 (7.8%) could not be located or refused to respond, resulting in a total of 1,327 interviewees. Of the total sample, 65.9% were females, with a mean age of 57.13 and standard deviation (SD) of 11.88, and 35.5% belonged to socioeconomic class "C". Table 1 describes the sample according to socio-demographic and behavioral variables.
Prevalence of common mental disorders after adjusting for the test's sensitivity and specificity was 30.2% (95%CI: 25.4-33.3), with no significant difference between genders. The rates varied inversely to schooling and socioeconomic status (SES), i.e., the lower the schooling and SES, the higher the rate of psychiatric disorders. Rates of common mental disorders were also higher in divorced and unemployed individuals. The 46-55-year age bracket showed a significantly higher prevalence of psychiatric illness. As for behavioral variables, smokers and sedentary individuals showed crude prevalence ratios (PR) for common mental disorders of 1.38 (95%CI: 1.18-1.60) and 1.68 (95%CI: 1.41-2.01), respectively.
All the NCDs analyzed, when evaluated individually, showed a statistically significant association with common mental disorders, with In the second, the total number of NCDs was considered.
the highest prevalence rates among the ill. In addition, the proportion of common mental disorders showed a linear increase with the number of self-reported NCDs.
Multivariate analysis showed that after controlling for each other, the following socio-demographic characteristics showed significantly higher prevalence ratios for common mental disorders: age 46-55 years (PR = 1.34; 95%CI: 1.08-1.66), separated or divorced marital status (PR = 1.50; 95%CI: 1.14-1.99), and less than four complete years of schooling (PR = 1.34; 95%CI: 1.09-1.64). In addition, as shown in Table 2 , there was an upward linear trend in common mental disorders with decreasing SES. After adjusting, behavioral variables and number of medicines lost part of the strength of their association, but remained significantly associated with common mental disorders.
As shown in Table 3 , the strength of association between the various NCDs and common mental disorders did not vary greatly, highlighting back problems among the NCDs. However, common mental disorders were strongly associated with the number of NCDs reported by the interviewee, even after controlling for socio-demographic and behavioral variables. Individuals that reported at least physical conditions showed a PR of 2.31 (95%CI: 1.55-3.45), while the PR was nearly 5 in those reporting more than five NCDs. The final hierarchical model is shown in Figure 2 .
Discussion
The current study evaluated the prevalence of common mental disorders in adults 40 years or older, identifying the sub-populations most associated with psychiatric illness. The study also investigated the effect both of single non-communicable diseases and the number of reported NCDs on prevalence of common mental disorders, controlling for socio-demographic and behavioral variables that might act as confounding factors.
The prevalence of common mental disorders, corrected for the sensitivity and specificity of the instrument used (SRQ-20), was 30.2%, close to the values found in studies of populations with similar characteristics 15, 20 . Meanwhile, the prevalence reported here was higher than in other studies in which younger age brackets were included 10, 13, 14 . One hypothesis for explaining this finding is that fact that individuals in older age brackets present more chronic non-communicable diseases and use more medication. Such characteristics, as shown previously, are more heavily associated with common mental disorders.
Previous studies have indicated that characteristics of economically underprivileged population segments, such as low schooling, lower social class, and unemployment, are associated with common mental disorders. In a recent systematic review, Fryers et al. 17 reinforce these findings, stating that while lower schooling, un- employment, and low income can directly influence anxiety and depression in these individuals, a constitutional tendency towards these disorders can also lead to low schooling, income, and unemployment. In another review, Patel & Kleinman 21 point to a close connection between mental disorders and poverty. Sedentary lifestyle was associated with common mental disorders, even after controlling for the other variables, which is consistent with previous findings 2 . Smoking was also associated with psychiatric morbidity in the model that considered diseases individually. Previous prospective studies indicate that common mental disorders increase the risk of smoking 22 , which agrees with the association identified here. Meanwhile, smoking can act as a risk factor for some of the chronic non-communicable diseases investigat- Final hierarchical model for common mental disorders, with prevalence ratios (PR) and 95% confi dence intervals (95%CI). 
Number of drugs currently used
None: reference 1-3: 1.38 (1.14-1.66) 4: 1.69 (1.37-2.09) ≥ ed here, as a behavior associated with the disease which can further increase psychiatric morbidity indirectly. The findings reported here suggest that the association between smoking and common mental disorders is not mediated by the association between tobacco use and chronic noncommunicable diseases.
An important observation is that besides the NCDs studied here being significantly associated with mental disorders, the number of NCDs was more strongly associated with common mental disorders than was each NCD individually. This finding is consistent with other studies 2, 3, 4, 5, 8, 11 . However, despite this strong connection, studies in outpatient settings show that physicians tend to overlook psychiatric disorders in patients with multiple chronic diseases, since the latter tend to be the greatest focus of the clinician's attention 23 .
As for use of medication, it was shown that even after controlling for number of physical conditions, common mental disorders were associated with polypharmacy. Such information is particularly relevant to the age bracket studied here, which is more subject to potentially harmful drug interactions and adverse effects.
The cross-sectional design used here is a limitation that precludes establishing a causal nexus between the study variables and common mental disorders. However, the design's value lies in identifying individual and population characteristics associated with psychiatric Table 2 Prevalence of common mental disorders and adjusted prevalence ratios (RP) with 95% confi dence intervals (95%CI), according to fi rst-level independent variables.
Variables
Common disorders, important information for orienting public health measures. Another limitation of this study was the self-reporting of chronic noncommunicable diseases, a difficulty shared by other population-based studies 2, 3, 9 . According to Neeleman et al. 3 , there appears not to be any consistent evidence that individuals with mental disorders overestimate the reporting of chronic diseases in population-based studies, which would constitute a systematic error. Based on the above discussion, we highlight the importance of focusing on common mental disorders in individuals with multiple chronic diseases, given the extensive disability related to them. 
Resumo
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